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DETAILED ACTION 

1 . Claims 1-17 have been considered. Claims 1 and 9-17 have been amended as per 
Applicant's request. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 5, 6, 8, 9, 10, 12, 13, 14, 15, and 17 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ishikawa, U.S. Patent Number 5,142,630 (herein referred to as 
Ishikawa) in view of Grochowski et al, U.S. Patent Number 5,442,756 (herein referred to as 
Grochowski) and in further view of Tran, U.S. Patent Number 5,752,259 (herein referred to as 
Tran). 

4. Referring to claim 1, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. A storage circuit storing a combination of address mode information of a fetched 
instruction and an instruction address of the fetched instruction (Ishikawa column 
1, lines 43-52). 

b. A branch instruction control circuit controlling a branch instruction using the 
address mode information if the fetched instruction is the branch instruction 
stored in the storage circuit (Ishikawa column 2, lines 29-50). 



Application/Control Number: 09/528,714 Page 3 

Art Unit: 2183 

c. A transfer circuit transferring the address mode information stored in the storage 
circuit to the branch instruction control circuit when the branch instruction is 
executed (Ishikawa column 4, lines 20-27 and Figure 1, element 1 1). 

d. The branch instruction control circuit controlling the branch instruction using the 
address mode information transferred thereto, as a branch destination of the 
branch instruction if the branch instruction is not accompanied by an address 
mode change (Ishikawa column 4, lines 20-27; Figure 2; and Figure 11). 

5. Ishikawa has not explicitly taught a pipeline 

a. A storage circuit storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline. 

b. A branch instruction control circuit controlling after the fetched instruction is 
decoded in the decoding cycle. 

c. A transfer circuit transferring in an execution cycle of the instruction execution 
pipeline. 

6: However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. A storage circuit storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1). 
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b. A branch instruction control circuit controlling after the fetched instruction is 
decoded in the decoding cycle (Grochowski column 7, lines 7-10 and 30-34; 
column 7, line 61 to column 8, line 12; and Figure 1). 

c. A transfer circuit transferring in an execution cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13-31; and 
Figure 1). 

7. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

8. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system, Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

9. Referring to claim 2, Ishikawa has taught wherein said branch instruction control circuit 
stores a combination of the address mode information of the branch destination of the branch 
instruction and an instruction address of the branch destination (Ishikawa column 1, lines 43-52). 

1 0. Referring to claim 3, Ishikawa has taught wherein said branch instruction control circuit 
generates the address mode information of the branch destination based on the address mode 
information of the branch instruction (Ishikawa column 4, lines 44-59). 

1 1 . Referring to claim 5, Ishikawa has taught wherein said branch instruction control circuit 
outputs a signal indicating the address mode information and instruction address of the branch 
destination when issuing a branch destination instruction fetch request (Ishikawa column 4, lines 
44-59). Ishikawa has not explicitly taught the instruction fetch pipeline. However, Ishikawa has 
taught that there are cycles performing operations before the execution cycle of instructions 
(Ishikawa column 2, lines 40-51 and column 4, lines 52-59). Grochowski has taught the 
instruction fetch pipeline (Grochowski column 7, lines 7-10 and Figure 1). A person of ordinary 
skill in the art at the time the invention was made, and as supported by Grochowski, would have 
recognized that a pipeline divides the multiple cycles it takes to execute an instruction into steps 
or stages to overlap execution of instructions, which increases instruction processing speed 
(Grochowski column 1, lines 46-47 and column 2, lines 10-48). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the pipeline of Grochowski in the device of Ishikawa to increase processing speed. 
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12. Referring to claim 6, Ishikawa has taught wherein said branch instruction control circuit 
outputs a signal indicating whether the branch instruction is accompanied by the address mode 
change when control of the branch instruction is terminated (Ishikawa column 4, lines 33-44). In 
regards to Ishikawa, it is inherent that there is a signal indicating an address mode change in 
order to load the address mode bit register. 

13. Referring to claim 8, Ishikawa has taught the device further comprising: 

a. A branch destination address generation circuit generating an instruction address 
of the branch destination of the branch instruction using the address mode 
information stored in the storage circuit (Ishikawa column 2, lines 29-50). 

b. Wherein said transfer circuit transfers the address mode information stored in the 



14. Referring to claim 9, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 



storage circuit to the branch destination address generation circuit when the 



branch instruction is executed (Ishikawa column 4, lines 20-27). 



a. 



A storage circuit storing a combination of mode information of a fetched 



instruction and an instruction address of the fetched instruction (Ishikawa column 



1, lines 43-52). 



b. 



A branch instruction control circuit controlling a branch instruction using the 



mode information stored in the storage circuit if the fetched instruction is the 



branch instruction (Ishikawa column 2, lines 29-50). 
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c. A transfer circuit transferring the mode information stored in the storage circuit to 
the branch instruction control circuit when the branch instruction is executed 
(Ishikawa column 4, lines 20-27). 

d. The branch instruction control circuit controlling the branch instruction using the 
mode information transferred thereto as a branch destination of the branch 
instruction if the branch instruction is not accompanied by a mode change 
(Ishikawa column 4, lines 20-27; Figure 2; and Figure 1 1). 

15. Ishikawa has not explicitly taught a pipeline 

a. A storage circuit storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline; 

b. A branch instruction control circuit controlling after the fetched instruction is 
decoded in the decoding cycle; and 

c. A transfer circuit transferring in an execution cycle of the instruction execution 
pipeline. 

16. However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. A storage circuit storing after an instruction fetch request is issued in the 

instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1); 
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b. A branch instruction control circuit controlling after the fetched instruction is 
decoded in the decoding cycle (Grochowski column 7, lines 7-10 and 30-34; 
column 7, line 61 to column 8, line 12; and Figure 1); and 

c. A transfer circuit transferring in an execution cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13-31; and 
Figure 1). 

17. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

18. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

19. Referring to claim 10, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. A fetch circuit fetching an instruction (Ishikawa column 3, lines 23-25). In 
regards to Ishikawa, in order to fetch an instruction there must be a fetch circuit. 

b. A storage circuit storing mode information of each fetched instruction as part of 
an instruction address of the fetched instruction that has been stored (Ishikawa 
column 1, lines 43-52). 

c. A control circuit controlling an instruction process of each instruction based on 
the stored mode information (Ishikawa column 3, lines 25-35 and 43-65). 

d. The control circuit controlling a branch instruction using the mode information 
that has been stored as mode information of a branch destination of the branch 
instruction if the fetched instruction is the branch instruction and is not 
accompanied by a mode change (Ishikawa column 4, lines 20-27; Figure 2; and 
Figure 11). 

20. Ishikawa has not explicitly taught a pipeline 

a. An instruction fetch pipeline; 

b. A storage circuit storing after an instruction fetch request is issued and before 
each fetch instruction is decoded in a decoding cycle of the instruction execution 
pipeline; and 
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c. A control circuit controlling after the fetched instruction is decoded hi the 
decoding cycle. 

21. However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. An instruction fetch pipeline (Grochowski column 7, lines 7-10 and Figure 1), 

b. A storage circuit storing after an instruction fetch request is issued and before 
each fetch instruction is decoded in a decoding cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10; 27-32; and 42-60 and Figure 1); and 

c. A control circuit controlling after the fetched instruction is decoded hi the 
decoding cycle (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13- 
31; and Figure 1). 

22. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

23. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
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(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 
24. Referring to claim 12, Ishikawa has taught an instruction processing method using an 
instruction fetch pipeline and an instruction execution pipeline to perform an instruction fetch 
and an instruction execution by way of an out-of-order system, comprising: 

a. Handling mode information of an information processing apparatus, which is to 
be determined when fetching each instruction, as part of an instruction address 
(Ishikawa column 1, lines 13-17). 

b. Fetching an instruction (Ishikawa column 3, lines 23-25). 

c. Storing mode information of the fetched instruction as part of an instruction 
address of the fetched instruction in each cycle of an instruction process of the 
fetched instruction (Ishikawa column 1, lines 43-52). 

d. Controlling the instruction process for the fetched instruction based on the stored 
mode information that has been stored (Ishikawa column 3, lines 25-35 and 43- 
64). 
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e. When the fetched instruction is a branch instruction and is not accompanied by a 
mode change, using the mode information that has been stored as mode 
information of a branch destination of the branch instruction (Ishikawa column 4, 
lines 20-27; Figure 2; and Figure 1 1). 

25. Ishikawa has not explicitly taught a pipeline 

a. Storing mode information after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline. 

b. Controlling the instruction process after the fetched instruction is decoded in the 
decoding cycle. 

26. However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. Storing mode information after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1). 

b. Controlling the instruction process after the fetched instruction is decoded in the 
decoding cycle (Grochowski column 7, lines 7-10 and 30-34; column 7, line 61 to 
column 8, line 12; and Figure 1). 

27. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
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execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48), 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

28. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

29. Referring to claim 13, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. A storage means for storing a combination of address mode information of a 

fetched instruction and an instruction address of the fetched instruction (Ishikawa 
column 1, lines 43-52). 
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b. Branch instruction control means for controlling a branch instruction using the 
address mode information stored in the storage means if the fetched instruction is 
the branch instruction (Ishikawa column 2, lines 29-5). 

c. Transfer means for transferring the address mode information stored in the 
storage means to the branch instruction control means when the branch instruction 
is executed (Ishikawa column 4, lines 20-27). 

d. The branch instruction control means controlling the branch instruction using the 
address mode information transferred thereto as a branch destination of the branch 
instruction if the branch instruction is not accompanied by an address mode 
change (Ishikawa column 4, lines 20-27; Figure 2; and Figure 11). 

30. Ishikawa has not explicitly taught a pipeline 

a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline; 

b. Branch instruction control means for controlling after the fetched instruction is 
decoded in the decoding cycle; and 

c. Transfer means for transferring in an execution cycle of the instruction execution 
pipeline. 

3 1 . However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 
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a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1); 

b. Branch instruction control means for controlling after the fetched instruction is 
decoded in the decoding cycle (Grochowski column 7, lines 7-10 and 30-34; 
column 7, line 61 to column 8, line 12; and Figure 1); and 

c. Transfer means for transferring in an execution cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13-31; and 
Figure 1). 

32. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

33. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
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instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Iran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 
34. Referring to claim 14, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. A storage means for storing a combination of mode information of a fetched 
instruction and an instruction address of the fetched instruction (Ishikawa column 
1, lines 43-52). 

b. Branch instruction control means for controlling a branch instruction using the 
mode information stored in the storage means if the fetched instruction is the 
branch instruction (Ishikawa column 2, lines 29-5). 

c. Transfer means for transferring the mode information stored in the storage means 
to the branch instruction control means when the branch instruction is executed 
(Ishikawa column 4, lines 20-27). 

d. The branch instruction control means controlling the branch instruction using the 
mode information transferred thereto, as a branch destination of the branch 
instruction if the branch instruction is not accompanied by an address mode 
change (Ishikawa column 4, lines 20-27; Figure 2\ and Figure 11). 
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35. Ishikawa has not explicitly taught a pipeline 

a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline; 

b. Branch instruction control means for controlling after the fetched instruction is 
decoded in the decoding cycle; and 

c. Transfer means for transferring in an execution cycle of the instruction execution 
pipeline. 

36. However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1); 

b. Branch instruction control means for controlling after the fetched instruction is 
decoded in the decoding cycle (Grochowski column 7, lines 7-10 and 30-34; 
column 7, line 61 to column 8, line 12; and Figure 1); and 

c. Transfer means for transferring in an execution cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13-31; and 
Figure 1). 
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37. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

38. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

39. Referring to claim 15, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. Fetching means for fetching an instruction (Ishikawa column 3, lines 23-25). 
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b. Storage means for storing mode information of each fetched instruction as a part 
of an instruction address of the fetched instruction (Ishikawa column 1, lines 43- 
52). 

c. Control means for controlling an instruction process of each instruction based on 
the stored mode information stored in the storage means (Ishikawa column 3, 
lines 25-35 and 43-64). 

d. The control means controlling a branch instruction using the mode information 
stored in the storage means as mode information of a branch destination of the 
branch instruction if the fetched instruction is the branch instruction and is not 
accompanied by a mode change (Ishikawa column 4, lines 20-27; Figure 2; and 
Figure 11). 

40. Ishikawa has not explicitly taught a pipeline 

a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline; and 

b. Control means for controlling after the fetched instruction is decoded in the 
decoding cycle. 

41 . However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. Storage means for storing after an instruction fetch request is issued in the 
instruction fetch pipeline and before the fetched instruction is decoded in a 
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decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1); and 
b. Control means for controlling after the fetched instruction is decoded in the 

decoding cycle (Grochowski column 7, lines 7-10 and 30-34; column 7, line 61 to 
column 8, line 12; and Figure 1). 

42. A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

43. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17, column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

44. Referring to claim 17, Ishikawa has taught an instruction processing device provided with 
an instruction fetch pipeline and an instruction execution pipeline and performing an instruction 
fetch and an instruction execution by way of an out-of-order system, comprising: 

a. A storage circuit to store a combination of mode information and an instruction 
address for the instructions to be fetched (Ishikawa column 1, lines 43-52). 

b. A branch instruction control circuit to control execution of a branch instruction 
using the mode information stored in said storage circuit after one of the 
instructions to be fetched has been fetched as the branch instruction (Ishikawa 
column 2, lines 29-50), 

c. A transfer circuit to transfer the mode information stored in said storage circuit to 
the branch instruction control circuit when the branch instruction is executed 
(Ishikawa column 4, lines 20-27 and Figure 1, element 1 1). 

d. Said branch instruction control circuit controlling the branch instruction using the 
address mode information transferred thereto, as a branch destination of the 
branch instruction if the branch instruction is not accompanied by an address 
mode change (Ishikawa column 4, lines 20-27; Figure 2; and Figure 11). 

45. Ishikawa has not explicitly taught a pipeline 

a. A storage circuit to store after an instruction fetch request is issued in the 
instruction fetch pipeline and before a fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline; 
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b. A branch instruction control circuit decoded in the decoding cycle; and 

c. A transfer circuit to transfer in an execution cycle of the instruction execution 
pipeline. 

46. However, Ishikawa has taught that there are cycles performing operations before the 
execution cycle of instructions (Ishikawa column 2, lines 40-51 and column 4, lines 52-59). 
Grochowski has taught pipelining processor with 

a. A storage circuit to store after an instruction fetch request is issued in the 
instruction fetch pipeline and before a fetched instruction is decoded in a 
decoding cycle of the instruction execution pipeline (Grochowski column 7, lines 
7-10; 27-32; and 42-60 and Figure 1); 

b. A branch instruction control circuit decoded in the decoding cycle (Grochowski 
column 7, lines 7-10 and 30-34; column 7, line 61 to column 8, line 12; and 
Figure 1); and 

c. A transfer circuit to transfer in an execution cycle of the instruction execution 
pipeline (Grochowski column 7, lines 7-10 and 34-41; column 8, lines 13-31; and 
Figure 1). 

47, A person of ordinary skill in the art at the time the invention was made, and as supported 
by Grochowski, would have recognized that a pipeline divides the multiple cycles it takes to 
execute an instruction into steps or stages to overlap execution of instructions, which increases 
instruction processing speed (Grochowski column 1, lines 46-47 and column 2, lines 10-48). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
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invention was made to incorporate the pipeline of Grochowski in the device of Ishikawa to 
increase processing speed. 

48. In addition, Ishikawa has not taught the instruction fetch pipeline and the instruction 
execution pipeline operate by way of the out-of-order system. Tran has taught the instruction 
fetch pipeline and the instruction execution pipeline operate by way of the out-of-order system 
(Tran Abstract, lines 2-17; column 3, lines 22-51; column 5, lines 23-62; and column 8, lines 17- 
22). In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order, the pipeline is fully utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

49. Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishikawa, 
U.S. Patent Number 5,142,630 (herein referred to as Ishikawa) in view of Grochowski et al., 
U.S. Patent Number 5,442,756 (herein referred to as Grochowski) and in further view of Tran, 
U.S. Patent Number 5,752,259 (herein referred to as Tran), as applied to claims 1 and 2 above, 
and in further view of Morisada, U.S. Patent Number 4,881,170 (herein referred to as Morisada). 

50. Referring to claim 4, Ishikawa has not taught wherein said branch instruction control 
judges whether address mode information and an instruction address of a branch destination 
predicted by a branch prediction are correct using the address mode information and instruction 
address of the branch destination. Morisada has taught wherein said branch instruction control 



Application/Control Number: 09/528,714 Page 24 

Art Unit: 2183 

judges whether address mode information and an instruction address of a branch destination 
predicted by a branch prediction (Morisada Abstract, lines 12-16) are correct using the address 
mode information and instruction address of the branch destination (Morisada column 3, lines 
45-52). A person of ordinary skill in the art at the time the invention was made would have 
recognized that this prevents an access to memory in the wrong mode during prefetching, which 
would decrease execution time. Therefore, it would have been obvious to a person of ordinary 
skill in the art to incorporate the prediction of Morisada in the device of Ishikawa to decrease 
execution time of instructions. 

5 1 . Referring to claim 7, Ishikawa has not taught the device further comprising a branch 
history circuit relating address mode information and an instruction address of a branch 
instruction to address mode information and an instruction address of a branch destination, 
storing related address mode information and instruction addresses of the branch instruction and 
branch destination, and making a branch prediction for the fetched branch instruction. Morisada 
has taught a branch history circuit relating address mode information and an instruction address 
of a branch instruction to address mode information and an instruction address of a branch 
destination, storing related address mode information and instruction addresses of the branch 
instruction and branch destination, and making a branch prediction for the fetched branch 
instruction (Morisada Abstract, lines 4-16). A person of ordinary skill in the art at the time the 
invention was made would have recognized that to incorporate the branch history circuit of 
Morisada would allow branch prediction, which increases the speed of a processor. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
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made to incorporate the branch history circuit of Morisada in the device of Ishikawa to increase 
processor speed. 

52. Claims 1 1 and 16 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Ishikawa, U.S. Patent Number 5, 142,630 (herein referred to as Ishikawa) in view of in view of 
Tran, U.S. Patent Number 5,752,259 (herein referred to as Tran). 

53. Referring to claims 1 1 and 16, Ishikawa has taught an instruction processing device 
comprising: 

a. A plurality of storage circuits each storing a plurality of combinations of mode 
information of an instruction to be fetched and an instruction address of the 
instruction (Ishikawa column 1, lines 43-52 and column 3, lines 23-25); 

b. A fetch circuit performing an instruction fetch based on mode information 
(Ishikawa column 4, lines 20-59). 

c. Continuing an instruction fetch based on the mode information if a branch is 
performed according to the branch instruction (Ishikawa column 4, lines 20-27 
and 39-59; Figure 2; and Figure 1 1). 

54. Ishikawa has not taught 

a. Instruction fetch ports which operate by way of the out-of-order system and 

b. Performing an instruction pre-fetch of a branch destination of a branch 
instruction. 

55. Tran has taught 

a. Instruction fetch ports which operate by way of the out-of-order system (Tran 
Abstract, lines 2-17; column 3, lines 22-51; and column 5, lines 23-62) and 
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b. Performing an instruction pre-fetch of a branch destination of a branch instruction 
(Tran column 6, lines 37 to column 7, line 20 and Figure 1). 

56. In regards to Tran, fetching instructions concurrently is out-of-order, meaning the 
instructions are not sequentially fetched. A person of ordinary skill in the art at the time the 
invention was made, and as supported by Tran, would have recognized that, by fetching and 
executing the instructions out of order the pipeline, is folly utilized (Tran column 3, lines 42-44), 
thereby increasing performance (Tran column 3, lines 44-45). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the out-of-order system of Tran in the device of Ishikawa to increase processor performance. 

Response to Arguments 

57. Applicant's arguments with respect to claims 1-17 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

58. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure as follows. Applicant is reminded that in amending in response to a rejection of 
claims, the patentable novelty must be clearly shown in view of the state of the art disclosed by 
the references cited and the objections made. Applicant must also show how the amendments 
avoid such references and objections. See 37 CFR §1.11 1(c). 

a. Putrino et aL, U.S. Patent Number 5,754,8 1 1 , has taught an out-of-order 
instruction fetch system. 

b. Sturges et al., U.S. Patent Number 5,961 ,637, has taught an out-of-order 
instruction fetch system. 



Application/Control Number: 09/528,714 Page 27 

Art Unit: 2183 

c. Arimilli et al, U.S. Patent Number 6,427,204, has taught an out-of-order 
instruction fetch and execute system. 

59. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

60. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

61. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J Li whose telephone number is (703) 305-7596 or (571) 
272-4169 after 12 October 2004. The examiner can normally be reached on M-T 7:30am- 
5:00pm. 

62. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703) 305-9712 or (571) 272-9712 after 12 October 

, 2004. The fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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63. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 
September 16, 2004 




